Medicinal plants played an important role in traditional medicine for the treatment of diseases since antiquities. The aim of the study is to carry out an ethnobotanical survey on medicinal plants used traditionally in cancer treatment in the region of Greater Casablanca-Morocco, and to enhance the traditional herbal medicine knowledge. 110 traditional healers in the study area were interviewed face to face to response a survey questionnaire including the names of plants used in cancer treatment, used parts, methods of preparation, and route of administration. Indices of Fidelity Level (FL), Use Value (UV), and Relative Frequency of Citation (RFC) were calculated to identify the most effective plants used for cancer treatment. Eight species were specified including Aristolochia baetica, Aristolochia paucinervis, Bryonia dioica, Aquilaria malaccensis, Marrubium vulgare, Lavandula maroccana, Ephedra alata, and Euphorbia resinifera belonging to 7 families. Aristolochiaceae, Aquilariaceae, and Cucurbitaceae were the most useful families in cancer treatment with high significant indices of UV, FL, and RFC with values of 1, 100%, and 1, respectively. Roots and leaves were the most commonly used plant parts. Decoction and powder mixed with honey were the frequently used method for remedies preparation. The present study showed that the people living in Morocco's economic capital are still highly dependent on traditional herbal medicine for the treatment of cancer. Therefore, it seems that herbal medicine still plays a crucial role in the primary healthcare system for the local population. During this survey, it was reported that even some plant families are highly toxic for humans like Aristolochiaceae that are frequently used in cancer treatment in the study area. As many people still rely on natural traditional medicine considering (it is safe with no side effects), so combined effort between all social categories including scientists and traditional healers should be established for involving the scientific validity of the used plants in the treatment of diseases.
Introduction
The conventional utilization of medicinal plants for the treatment of different disease around the world is in practice since incident time with the development of civilization. Both animals and plants have gifted potential for the discovery of drugs [1, 2] . Medicinal plants are utilized for the healing of different infections and contributed as a foundation of motivation for novel therapeutic agents. 80% of the world still depend on the traditional uses of medicinal plants [3, 4] . Cancer is defined as a disease in which abnormal cells divide in an uncontrolled way within the body of 2 Evidence-Based Complementary and Alternative Medicine aberrational forms of the body's own cells. All cancer types drain through a series of steps described by progressive loss of normal growth control. Cancer can affect people at all ages even fetus; however, the risk for most varieties increases with age [5] . Cancer has an enormous impact on the healthcare economy and represents a great health burden and exhausts healthcare resources worldwide. It is estimated that 7.6 million people died from cancer in the world in 2007 [6] . In Morocco, nearly 40,000 new cases are diagnosed with cancer each year [7] . About 70 to 80% of patients in Africa are treated by traditional medicine due to the high costs of conventional medicines; many other people still rely on traditional medicine considering herbal medicines that have no side effects because of their natural origins and are often considered as safe drugs [8] .
In Morocco, more than 50% of the population live in rural areas where access to conventional healthcare facilities is rare. Moreover, this access is so difficult if the geographical location is mountainous. Taking into account these conditions, local people rely strongly on folkloric herbal medicine than current synthetized drugs [9] . Morocco is recognized for its ecological diversity due to its geographical location as one of the Mediterranean countries with a long history in medical tradition and ancestral know-how of folkloric herbal medicine [10] . The knowledge of using medicinal plants and the procedures applied to their preparation has been inherited from one generation to upcoming either verbally or in writing [11] . The traditional inheritance may be facing extinction if it is not transmitted to next generation [12] , many other factors causing a rapid loss of this knowledge like alteration of physical and biological environments, expertise loss due to death of the elderly, migration, rural exodus, acculturation, and modernization [13] . Serval authors have studied the traditional pharmacopeia in Morocco, whereas very little or no information was listed on the medicinal plants used for cancer treatment [14] .
Willing to contribute to the safeguarding of herbal traditional remedies knowledge and to make it easy to find, to use, and to be more familiarized with cancer treatment, the present work was conducted to highlight the medicinal plants used in the traditional preparation for cancer treatment. Used parts, methods of preparation, and route of administration were investigated. Figure 1 ). The study was effectuated by interviews with different herbalists and traditional healers who used herbal remedies in the treatment and prevention of cancer ( Figure 2 ). During the data collection, we used a survey questionnaire for explaining to herbalists and traditional healers the objectives of the study and the importance of providing the information in order to obtain their agreement to participate and to maintain transparency in the study. Data collection was carried out depending on the interviews following the survey questionnaire written for the circumstance. During the interview, 110 traditional herbalists were selected randomly throughout Casablanca city and were asked to answer a face-to-face questionnaire focused on the following points: 
Material and Methods
where Np indicates the number of interviewed that claimed to use a plant species to treat a particular disease and N indicates the interviewed that used herbs as a medicine to cure any disease [19] 
Use Value (UV). UV was calculated using the following Equation:
UV=úU/n where U indicates the number of species cited by each interviewee and n is the total number of informants [20] .
Relative Frequency of Citation (RFC). RFC index was calculated according to the following Equation:
where FC indicates the number of interviewed claimed to use species in the treatment and N is the total number of interviewees [19] .
Results and Discussion

Demographic Characteristics of
Interviewees. 110 traditional healers from Greater Casablanca participated in the study. 10 informants were women and 100 were men. Their age ranges from 30 to 60 years. All the informants use herbal medicine alone in the treatment of cancer. It was reported that the people in the region depend on the traditional treatment of cancer including natural preparation for the following reasons:
(i) The accessibility and the very low cost of herbal treatment compared to conventional treatment taking into account the low income of Moroccan people.
(ii) Some of who believe that the medicinal plants are more effective against cancer disease than synthesized drugs (iii) Other interviewees considered the medicinal plants have no side effects compared to conventional drugs.
It was reported that the women traditional healers have full knowledge regarding the herbs used in alternative medicine compared to men traditional healers. The women inherited traditional medicine knowledge from their parents and save it for the future generation. The frequency of using the medicinal plants in the treatment increased with age. For these reasons, the present study is in agreement with elsewhere reported in the literature [21] . It was reported that the percentage of people aged more than 50, 40, and 20 years use the herbs in the treatment of diseases with frequency values of 57%, 18%, and13%, respectively [12] . 
Medicinal Plants Used by the Local Population.
During the survey period, we collected information on 8 plant species, among 7 families and 7 genera used in cancer treatment in the Greater Casablanca region as listed in Table 1 .
The plant families reported in this inventory are Aristolochiaceae including two species, Aquilariaceae, Lamiaceae, Euphorbiaceae, Ephedraceae, Lavandulacea, and Cucurbitaceae with one species in each. Data are summarized in Figure 3 .
It was reported that the most popular plant family used in Greater Casablanca for cancer treatment is Aristolochiaceae. The use of this family in cancer treatment is not limited to the studied area but it is also sold by traditional healers throughout all Moroccan cities for the same purpose of cancer treatment [22] . This ethnobotanical survey agrees with other scientific literature took place in North Africa which reported that the Aristolochiaceae belongs to the most effective family used in traditional treatment of cancer [23] . Lamiaceae is another family inventoried among the medicinal plants used in alternative medicine for cancer treatment [24] . It seems that the plant's families cited during the present survey are not used randomly in the traditional treatment of cancer. Therefore, several literatures have been seeking the scientific basis of using the mentioned plants families in this study, in which it was reported that Aristolochiaceae, Euphorbiaceae, and Aquilariaceae families have an interesting antitumor activity [25] [26] [27] . Lamiaceae, Cucurbitaceae, Ephedraceae, or their derivatives have been shown antiproliferative and cytotoxic effects against cancer cell lines [28] [29] [30] .
All the medicinal herbs listed in the ethnobotanical survey carried out in the region of Greater Casablanca were wild species ( Table 2) . The results of the study showed a large vegetal diversity of plant species used in the traditional treatment of cancer in the study area. The knowledge depth on traditional uses of herbs in the treatment of diseases was reported as a key factor explaining the spreading of the enormous quantity of medicinal plants in the studied region for consideration for diseases treatment.
The results of the biological analysis of plant form used in the treatment of cancer in the studied region showed the presence of Shrubs, subshrubs, and herbs with a percentage of 25 in each. Liana and trees were other biological forms listed with the percentage of 12.5 in each (Figure 4) . The results of this study were used to perform a comparison [12] , that resulted in that herbs' form was the most biologically effective form used in traditional treatment of disease in Morocco. (Table 1) . Therefore the most useful plant species in the treatment of cancer are Aristolochia baetica, Aristolochia paucinervis, Bryonia dioica, and Aquilaria malaccensis with high RFC (1). The findings of our study were in consent with other studies showing the use of Aristolochia and Bryonia species in traditional treatment of cancer in Morocco [31] . It seems that, in the region of Greater Casablanca, a great conflict takes place between traditional healers regarding the plant collection and resources conservation. It was reported that many species in the region suffer extinction due to high collection conducted by the traditional healers. The results of the present study agree with another study [21] , reporting that the collection pressure exercised on plants leads sometimes to uproot the whole plant instead of the required part. This collection manner combined with environmental factors can seriously compromise the sustainability of medicinal plants. 
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Plant Parts Used.
Roots and leaves were the major plant parts used in cancer treatment with a percentage of 37.5 in each followed by stem and bark with a percentage of 12.5 in each ( Figure 5 ). The use of leaves in alternative medicine could be attributed to accessibility and the facility of collection than roots as mentioned in the literature [32] . Agreeing with our results, it was reported that the aerial parts are the most plant part used in the natural preparation for many years ago [33] .
Preparation Method and Administration Route of Plant
Drugs. 50% of cited species including Aquilaria malaccensis, Aristolochia baetica, Aristolochia paucinervis, and Bryonia dioica are ground into a fine powder after drying at room temperature; a small quantity (around 1 gram ) of this powder is mixed with honey (around 1 gram) and sometimes with salted butter (around 0.5 gram), then prepared to be ingested orally. Sometimes the powder is mixed with tea for enhancing the oral administration. 37.5% of the listed species in the present study including Euphorbia resiniferas, Ephedra alata, and Marrubium vulgare are prepared for cancer treatment using decoction method. It was reported that 12.5% of the inventoried species including Lavandula maroccana are prepared by the infusion method. Sometimes the same plant could be administered in different preparation forms. The prepared remedies are always taken orally for cancer treatment (Figure 6 ). 
Probable Mechanism of Actions of Plants Involved in
Cancer Treatment. Dysregulation of apoptosis is still one of the current ways involved in cancer treatment [34] . Control of cancerous cell growing still depends on the ability of these cells to undergo apoptosis [35] . The most studied mechanism of actions of plants involved in cancer treatment as reported in earlier reports was the apoptosis through the mitochondrial intrinsic pathway as shown in the effect induced by aqueous extract of A. longa and Bryonia dioica on BL41 cancer cell lines [36] (Figure 7 ) and Aristolochia paucinervis (Figure 8) , used for cancer treatment in the region of Greater Casablanca, were the most toxic plants [22, 37] . The toxic effects of these medicinal plants or their derivatives like aristolochic acids were largely investigated in several literatures [38] . It was reported that Aristolochia species induced renal failure and affected negatively the biochemical parameters in mice exposed to conditions of subacute toxicity. Bryonia dioica (Figure 9 ) is known for its acute toxicity, as reported in the literature, the LD 50 of Bryonia dioica roots estimated at 340 mg/kg with oral administration to mice [39] . Euphorbia resinifera (Figure 10 ) calcified belongs to the toxic plant also; it was reported that exposure to its latex induces oral, dermal, and ocular symptoms. This species was also having some irritant reaction with small concentration [40] . For acute and subacute toxicity study of Aquilaria malaccensis (Figure 11 ), no toxic effect was detected in treated mice with 2000mg/kg [41] . Regarding the other cited plants in the present work such as Marrubium vulgare (Figure 12 ), Lavandula maroccana ( Figure 13 ), and Ephedra alata (Figure 14) , no big data were available on their toxicities. 
Harmful Effects of Inventoried Plants. Aristolochia baetica
Conclusion
The present study provided data on the most popular medicinal plants used in cancer treatment in Greater Casablanca. Used parts, methods of preparation, and administration routes were also investigated. It also identified the knowledge serving anticancer herbs of local origin. It seems that some plant species listed in the survey have not been used randomly in cancer treatment, but scientifically they represented antiproliferative effects on cancer cell lines as reported in the literature. As some medicinal plants exhibiting a high toxic effect on humans were also used in remedies for cancer 
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